Background In pediatric oncology, many oncologists invite their own patients to participate in research. Inclusion within a dependent relationship is considered to potentially compromise voluntariness of consent. Currently, it is unknown to what extent those involved in pediatric oncology experience the dependent relationship as a threat to voluntary informed consent, and what they see as safeguards to protect voluntary informed consent within a dependent relationship.
Aim We performed a qualitative study among key actors in pediatric oncology to explore their experiences with the dependent relationship and voluntary informed consent. Methods We conducted three focus groups and 25 semistructured, in-depth interviews with pediatric oncologists, research coordinators, Research Ethics Committee members, parents of children with cancer, and adolescents with cancer.
Results Professionals regarded the dependent relationship both as a potential threat to and as a positive influence on voluntary decision making. Parents and adolescents did not feel as though dependency upon the oncologist influenced their decisions. They valued the involvement of their own physician in the informed consent process. The professionals suggested three strategies to protect voluntariness: emphasizing voluntariness; empowering families; involvement of an independent person. Conclusions Although the dependent relationship between pediatric oncologists, patients and parents may be problematic for voluntary informed consent, this is not necessarily the case. Moreover, the involvement of treating physicians may even have a positive impact on the informed consent process. Although we studied pediatric oncology, our results may also apply to many other fields of pediatric medicine where research and care are combined, for example, pediatric rheumatology, neurology and nephrology. Clinical trials in these fields are inevitably often designed, initiated and conducted by medical specialists closely involved in patient care.
Introduction
Since in pediatric oncology the provision of treatment is closely combined with research, many oncologists are both clinicians and researchers and include their own patients in studies [1] . Guidelines for human subject research demand that physicians do not enroll their own patients in research [2, 3] . The dependent relationship between them and their patients may compromise the voluntariness of the patient's consent, since this relationship may constitute an undue influence [2] [3] [4] . In ethical guidelines and literature, the presence of undue influence on patient decision making is considered to compromise voluntary informed consent for research [2, 5] .
Currently, it is unknown to what extent actors in pediatric oncology experience the dependent relationship as a threat to voluntary informed consent, and what they see as safeguards to protect voluntary informed consent within a dependent relationship. In order to explore these two questions, we conducted a qualitative study into the experiences of pediatric oncology actors with voluntary informed consent when the treating oncologist is involved in the informed consent process. Insight into these experiences is an important factor for the ethical evaluation of voluntary informed consent in pediatric oncology [6] .
Previous qualitative studies have not specifically investigated the experiences of those involved in pediatric oncology with voluntary informed consent within a dependent relationship, but have mainly described experiences of parents and physicians with the informed consent process for pediatric oncology trials in general [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Moreover, most studies focus on the disclosure and comprehension aspect of informed consent rather than on voluntariness, or they explore the satisfaction of families with the informed consent process and their suggestions for improvement [7] [8] [9] [10] [12] [13] [14] [15] [16] [17] . A study by Miller and Nelson [11] addressed voluntary parental decision making, but discussed demographic and contextual factors that could affect parental perceptions of voluntariness rather than the influence of inclusion within the patient-physician relationship.
Therefore, in this paper we studied the dependent relationship in pediatric oncology and its potential influence on voluntary informed consent for research. We performed a qualitative study among key actors in pediatric oncology in which we explored their experiences with this relationship.
Materials and Methods
A qualitative study design allows for in-depth exploration of a topic and is therefore most suited to capture the experiences of those involved in pediatric oncology. As a first exploration of the topic, we conducted three homogenous focus groups: one with Dutch pediatric oncologists, one with Research Ethics Committee (REC) members, and one with parents of children with cancer. To validate and deepen our insights, a second stage of in-depth interviews was performed. We conducted 25 individual interviews with pediatric oncologists, research coordinators, parents of children with cancer, and adolescents with cancer. The checklist with consolidated criteria for reporting qualitative studies (COREQ) is available as electronic supplementary material (Online Resource 1).
Sample
The inclusion criterion for the pediatric oncologists, research coordinators, parents and adolescents was to have been actively involved in inclusion for pediatric oncology trials. For the pediatric oncologists and research coordinators, this means that they should regularly inform families about available studies and perform informed consent procedures. For parents and adolescents active involvement means they have been approached for a pediatric oncology study and have had informed consent conversations, regardless of the final decision; parents and adolescents who refused one or more studies were eligible for the focus group or interviews. Also, for the parents and adolescents, the moment of being approached about participation in an oncology study, for their child or for themselves, should have been less than 2 years ago. The inclusion criterion for REC members was to be or have been a member of an REC at a pediatric oncology center. All respondents had to be able to speak the Dutch language. In addition, for all respondents, we aimed for a large variety in age, gender, types of cancer, and experience with research participation. See Table 1 for the characteristics of the professionals (pediatric oncologists, research coordinators and REC members), Table 2 for the parents and their children, and Table 3 for the adolescents. See Fig. 1 for a flow chart of the different respondents.
Focus Groups
Pediatric oncologists were recruited from the seven pediatric oncology centers in the Netherlands, one from each center. Our two pediatric oncology project advisors contacted the heads of the pediatric oncology centers, asking Under treatment within study protocol 3 3 6
Palliative care; only pain medication 0 1 1
Adapted with permission from: Dekking et al. [26] a The nine parents of the focus group together had six children, since there were three parent couples b The interviewed parents were different parents than those from the focus group. There were no couples among the eight parents we interviewed, so these parents represent eight children. Four of these children were not interviewed themselves, and four of them (adolescents) were. The characteristics of these eight children are presented here. The characteristics of the four adolescents who were interviewed themselves are also separately presented in Table 3 them to invite one of their physicians who were regularly involved in informed consent discussions to take part in our focus group. Six pediatric oncologists took part, one could not attend. Also, for the focus group with REC members, our goal was to include members from all seven Dutch pediatric oncology centers, but due to practical reasons, five of them could not send a member to represent their center in the focus group. From one center, one REC member attended; from another center, two members were present. In order to increase the number of participants, we approached the central review committee of the Netherlands (CCMO), from which one person could participate. Thus, the focus group involved four participants from three different ethical committees.
Parents of children with cancer for the focus group were all recruited through one center for pragmatic reasons. We considered that organizing a meeting for parents situated at different centers would entail too much burden (in terms of travel time) and was therefore unfeasible. In principle, all parents were eligible whose child was participating in or had participated in a pediatric oncology study. We aimed at maximal variation in the types of studies children (had) participated in for different kinds of malignancies. More specifically, we aimed for two to three patients taking part in a phase I-II study, two to three in a phase III study and two to three in a supportive care study, as the main study the child (had) participated in. In addition, children could have been invited for and involved in other studies. A research nurse contacted 12 parents of eight children by telephone, on the basis of the child's study participation.
These parents all accepted the invitation to participate in the focus group. In total nine parents of six children attended; four mothers and five fathers. Three parents could not attend, because of practical reasons.
Interviews
Pediatric oncologists from the seven Dutch pediatric oncology centers were contacted via the heads of these centers and via two of our project advisors, who contacted their colleagues and provided them with a description of our study and its aims. Also, they indicated that the pediatric oncologists should contact SD (first author) if they were interested in taking part in an interview. Inclusion in the study was continuous via convenience sampling; all interested pediatric oncologists were considered eligible to take part as long as they had experience with including their patients in oncology studies and performing informed consent conversations. In addition, we asked participating pediatric oncologists whether they knew colleagues whom we could approach to take part in an interview. Research coordinators were recruited from two centers, since not all Dutch pediatric oncology centers employ research coordinators.
Parents and adolescents were approached through a call on the website of the Dutch Association for Parents, Children and Cancer (VOKK) and via physicians and research nurses of three pediatric oncology centers. Here also, inclusion in the study was continuous via convenience sampling, as all parents and adolescents with cancer were eligible who had been invited for research, Under treatment within study protocol 2 regardless of type of study. In some cases, physicians recruited their own patients and parents of these patients for our study. In one case, the recruiting physician was also the investigator of a study the child was participating in. The physician approached a family about our study, gave them the information form and asked whether they were interested in participating. If so, the parent could contact the investigator of this study (first author SD) to make an appointment for the interview(s). Before each interview, informed consent was obtained by SD. We interviewed nine pediatric oncologists from five different centers (three interested pediatric oncologists, from two different centers, were not interviewed in the end, because of logistic reasons), three research coordinators, eight parents of eight different children, and five adolescents. Four of these adolescents were the children of parents we interviewed. For one adolescent, the parents were not interviewed.
Data Collection
Focus groups lasted 2 hours each. Topics were formulated after examination of the relevant literature and two 1-week internships of SD at two Dutch pediatric oncology centers, where she attended consultations between physicians, parents and patients, and gathered expert knowledge from pediatric oncologists and research nurses.
Semi-structured, in-depth interviews were conducted according to a predefined topic list (Online Resource 2).
All but one interview took place at a pediatric oncology center. One interview, with an adolescent boy, took place at home. Data collection took place from March 2013 to January 2015.
The study was approved by the REC of the University Medical Center Utrecht. Parents and adolescents provided written informed consent for their participation and, if applicable, parents also provided written consent for their child's participation. 
Analysis
The analysis was carried out according to thematic analysis, a method for identifying, analyzing, and reporting themes within data [18] . Our themes were identified at the semantic level, meaning that we started with describing the experiences of the respondents followed by an interpretation in the light of the existing literature [18] . The focus groups and interviews were transcribed verbatim and the data were imported into the software program NVivo 10, in order to facilitate the process of analysis.
SD was the main analyst. SD, MK and RG independently read two interviews, selected fragments of the data that were relevant in relation to the study purpose, and coded these fragments with appropriate labels. During a first meeting, all findings were compared and contrasted, which resulted in the initial code tree. During two more team meetings, we compared our interpretations of fragments of two new interviews and identified the appropriate labels for these fragments. We worked towards reaching consensus between the different team members, and aimed to align our interpretations of the data. During this phase, we developed the code tree into a more conceptual code structure. Then SD coded the focus groups and interviews in line with this shared interpretation of the first four interviews (that is, based on the conceptual code structure). The appropriate codes were grouped into conceptual categories or themes on the basis of their content, meaning and interrelationships. SD described these themes, their characteristics and the associations between them. To ensure reliability, these themes and accompanying descriptions were continuously discussed during team meetings, providing SD with a shared conceptual basis for the remainder of the coding process.
To enhance the validity of our findings, we held an expert meeting with pediatric oncologists in the last phase of data collection. We discussed our preliminary results to assess whether these were an accurate representation of pediatric oncology practice and to obtain additional data. In general, the oncologists recognized our presentation of the informed consent process and of their experiences with including their own patients.
Results

The Role of the Dependent Relationship
We identified three ways in which our respondents experienced the influence of the dependent relationship on voluntary informed consent, i.e., potentially problematic influence, minimal or no influence and positive influence.
Representative quotations were chosen to illustrate the themes identified (Table 4) .
Potentially Problematic Influence
The pediatric oncologists felt that patients and their parents are extremely dependent upon them for treatment and to safeguard the possibility of a cure. They thought that this dependency could compromise voluntary informed consent because parents have an interest in maintaining a good relationship with their physician (quote 1 in Table 4 ).
Also, research coordinators thought that sometimes parents were reluctant to say 'no' to one of the oncologists. In addition, a research coordinator who also had extensive caring tasks described situations in which she thought that parents felt guilty when their child decided not to participate (quote 2 in Table 4 ).
Only one father thought that the dependent relationship with the treating physician of his son may have been a factor in his deliberations about whether to consent to studies that were offered shortly after hearing his son's cancer diagnosis (quote 3 in Table 4 ).
One adolescent boy indicated that he had wondered what would happen if he refused to take part in the studies that were offered to him, and if it would affect his future care or the way his oncologist perceived him. When he asked the oncologists about this, they told him that nothing would happen if he refused, and this sufficiently reassured him.
Minimal or No Influence
Oncologists believed that they generally have no influence on decisions of parents about research. They thought that the majority of parents make these decisions completely or mainly independently, as a family, without feeling pressure from the oncologists or others.
Although parents recognized being and feeling strongly dependent on their oncologist, they said that this had no influence on their decisions about their child's research participation. They made their own decisions, on the basis of criteria they considered important. They either hoped that a study could benefit their child or expected it would at least not have a negative influence on their child's general treatment. In addition, they considered studies with very low risk and burden, such as having some extra blood taken at regular blood drawing moments, as a simple way to contribute to improvement of therapy for children with cancer (quote 4 in Table 4 ).
Also, because of their experiences with their sick child, parents were even more motivated to contribute to the improvement of therapy for other patients. A father explained why he and his son wanted to take part in research (quote 5 in Table 4 ).
The adolescents reported feeling no pressure from their oncologist or others and felt free to refuse participation if they wanted to. They were motivated to participate in studies and contribute to improve treatment for future patients with their disease. If they had sensed that their oncologist would prefer for them to take part in a certain study, this generally had no influence on their decisions.
Positive Influence
Pediatric oncologists explained that since they are the treating physician of the child, they are in the perfect position to guide families in their decision-making process. Because they know patients and their parents, they are able to provide information in an appropriate manner and to introduce the large number of studies in a way that it becomes feasible. They mentioned that protecting patients is necessary in order to maintain a positive treatment relationship. A person who is only a researcher does not have this interest in protecting the relationship. In addition, it was stated that if parents are clearly unable to make a decision about the research request, then the treating oncologist would decide not to enroll the child.
Parents mentioned that they appreciated the way the treating oncologist explained the research, which enabled them to make their own decisions. One mother said that if an unknown researcher invited them to participate in a study, she may even ask her son's treating oncologist for advice. For studies with a potential profound impact on their child's wellbeing, parents said they preferred having the study explained by their own physician (quote 6 in Table 4 ). Research coordinator: 'One girl said that she did not want to take part because she did not want to come [to the hospital] an extra time. And then the mother said: ''Sorry Jane, we really tried to talk her into it, but it didn't work out''. And then I noticed that something went wrong, because they apologized to me, while I am supposed to be independent' 3 Parent: 'When you get a request in the first six weeks after diagnosis, you think like: ''what if I say no now, will that have an influence on the chance that my child will get better?'' In whatever way possible. Because then I would oppose the oncologist, while he wants to do a certain study and then he will regard you differently and will have less attention for you, because you do not take part in the study' 
Strategies to Protect Voluntariness of Informed Consent
Emphasizing the Voluntary Nature of Participation
The health care professionals indicated trying to safeguard voluntary informed consent by stressing that research participation is a free choice and that patients always have the right to withdraw. In addition, they emphasize that for them it does not matter what parents decide and that refusal would not influence the treating relationship. Parents and adolescents recalled being told that research participation was voluntary. Therefore, they felt that it really was their decision to make and that they need not consent to all the offered studies.
Empowering Families
Both the pediatric oncologists and the REC members stressed the importance of ensuring that parents and older patients gain a sense of responsibility by making it clear that they are the ones in charge (quote 7 in Table 4 ).
Diminishing the asymmetry in knowledge was also regarded as a way to empower families. Providing pediatric cancer patients and their parents with honest and objective information, both written and verbal, was often emphasized as a means to create optimal circumstances for making deliberate and well-balanced decisions. For the majority of parents, it was very important to receive adequate information on a study, making clear what the impact on their child would be and in what way it could help to improve treatment.
An REC member suggested assigning a sort of 'medical coach' to families as a way to accomplish empowerment. This coach could advise them on where to find certain information or whom to approach for specific questions. The pediatric oncologists worried that letting a medical coach attend the informed consent conversations would disturb the dynamic between them and families.
Involvement of an Independent Person
Several pediatric oncology centers employ a clinical research team, which is responsible for the research logistics. The treating oncologist usually introduces the research, followed by a research nurse who further explains study details. The pediatric oncologists and research coordinators said they appreciated the different roles being more clearly separated this way.
One oncologist was cautious with regard to research nurses obtaining informed consent, since these individuals can be as influential as physicians.
The REC members recognized inclusion for pediatric oncology studies by the treating oncologist as potentially problematic, but they were not convinced of the advantages of delegating this task to someone else. They regarded it as unnatural to try and separate the two roles in such a relatively small medical practice like pediatric oncology, where all health care professionals know all children and their families (quote 8 in Table 4 ).
Parents indicated that usually it did not matter for them which 'white coat' would provide information and obtain informed consent. One mother expressed that she was approached by an independent researcher a couple of days in a row to take part in a study. This made her feel a bit pressured and the researcher came across as too pushy.
For the adolescents, it would have made no difference if an independent person such as a research nurse had obtained the informed consent. Especially in the beginning, everyone is new to them and could be one of the doctors. Later on, they felt confident that their treating oncologist would accept their decision to refuse. They realized they were free to make their own choices about research, regardless of the person who asked them to participate.
Discussion
We explored the experiences of pediatric oncologists, research coordinators, REC members, parents of a child with cancer, and adolescents with cancer with voluntary informed consent for medical research within a dependent relationship. Our main finding is that although dependency is experienced as an aspect of the treating relationship, its influence on voluntary informed consent for research in pediatric oncology is not necessarily negative. In general, both the professionals and the patients and parents themselves did not regard inclusion by the treating physician as problematic for voluntary informed consent. Moreover, professionals, parents and adolescents considered involvement of the physician in the informed consent process as valuable. This finding is in contrast with ethical guidelines for medical research and bioethical literature, which mainly focus on potentially adverse effects of the dependent relationship on voluntariness of consent for research [2, 3] .
An explanation for this difference between the experiences of our respondents and what is generally assumed in bioethical thinking may be as follows: children with cancer who participate in research and their parents perhaps feel less 'vulnerable' than is often thought with respect to decision making on study participation [10, [12] [13] [14] 19] , even though their own physician is involved in the informed consent process. Patients are considered vulnerable when they are relatively or absolutely incapable of protecting their interests [2] , when there is an identifiably increased likelihood of incurring additional or greater wrong [20] , or when they are especially prone to harm or exploitation [21] . In research ethics guidelines, vulnerability is generally a label that is applied to groups of research participants, such as pregnant women or children [22] . Recently, Luna [23] has proposed to look more closely to the situational aspects of potential research participants to assess whether certain characteristics or 'layers' render them vulnerable. As Luna argues, layers can be multiple; some may be related to social circumstances, while other layers may be related to problems with voluntary informed consent [22] .
On the one hand, children with cancer and their parents are subject to several layers of vulnerability, most notably a severe, potentially fatal disease and a strong dependence on their treating physician, who is often also involved in the informed consent process. Obviously, the layer of the disease cannot be removed. Previously, we have argued that also the layer of the dependent relationship is difficult to resolve [4] . In pediatric oncology this may even be more difficult, since most pediatric oncologists are both involved in the treatment of children with cancer and informed consent discussions [1] . As such, the layer of the dependent relationship may influence those patients or parents who are vulnerable to the influence of authoritative figures such as physicians.
However, other aspects of the situation of children with cancer and their parents might render families less vulnerable when providing informed consent for research, which could reduce the influence of the two layers of a severe disease and inclusion for research by the treating physician. In general, despite being faced with the potentially fatal disease of their child, parents felt that they were able to manage requests for study participation, protect their own and their child's interests and make decisions based on their own preferences. Furthermore, we noticed that the experiences of parents and adolescents with their disease and that of others strongly shaped the way they perceived research, which increased their willingness to participate in research. Having the ability to help other children through research participation helped them give meaning to their own illness or that of their child, since it enabled them to create something positive out of a primarily negative situation. Hence, our respondents' decisions regarding research participation appeared deliberate and voluntary, and not overly and directly influenced by the ideas and opinions of the pediatric oncology professionals.
Even though children with cancer who participate in research and their parents may be less vulnerable than expected, it remains necessary to critically reflect on ways to safeguard voluntary consent within a dependent relationship, since this relationship may still constitute an undue influence to some families [24] . Emphasizing the voluntary nature of participating appeared a good strategy to make children with cancer and their parents aware that they need not consent and can always withdraw their permission once enrolled in a study. However, on its own it may be insufficient to ensure voluntary participation. The availability of an independent medical counselor could be valuable for patients and their parents, as long as this person is specifically concerned with protecting their interests and available to provide advice and guidance [9, 19] . The regular Dutch research practice offers patients and parents the option to deliberate with an independent doctor, for whom the name and telephone number are regularly provided in the patient information form. This procedure could be improved by actively approaching parents to offer them a consultation. As such, this is a way of empowering families.
A strong feature of our study is that we invited different groups of respondents, to assemble a variety of perspectives. A second strength is the combination of two different qualitative methods: focus groups and individual interviews. This enabled us to receive answers to our questions both in a setting in which respondents could discuss different topics and in a more personal setting, allowing each respondent to elaborate on their experiences.
However, some limitations to our study also apply. First, although the total number of respondents is not particularly low for a qualitative study, the sample size does not permit drawing definite conclusions.
Second, since we could only study situations as experienced by the different respondents, we cannot rule out that despite the absence of direct, experienced influence or pressure, more implicit influences (such as trust and confidence in the treating physician) may have played a role in the research-related decisions of parents and adolescents without them being aware of this.
Third, there may be a risk of bias in the interviewed parents and adolescent patients, due to five aspects of our study and its design. (1) Only those patients and parents who were well enough to participate could be approached, rather than those who had difficulty with coping with the disease. (2) Two of the parents were recruited through the Dutch Association for Parents, Children and Cancer. This may have affected their views on pediatric oncology studies, since parents of this association are usually more actively engaged with research. However, one of these two parents had the most reservations with respect to the conduct of research. (3) The parents' educational level was above average, and therefore they may have been relatively articulate and well informed. These three aspects together may have increased the ability of our interviewed parents and adolescents to make decisions without feeling pressure from health care professionals. (4) Leukemia was the most common diagnosis in children in our study. In general, cure rates for leukemia are higher than for other types of cancer [25] . This relatively optimistic prognosis may have decreased feelings of dependence. Subsequently, this could have positively influenced the way the interviewed parents and adolescents regarded the informed consent procedure and their decision-making process. However, leukemia is also the most common form of cancer in children younger than 15 years old [25] , so in that respect, our study provides an accurate reflection of the practice of pediatric oncology. (5) Some children were still under treatment, whereas others had already finished their treatment. The former group of children and their parents may not have a complete perspective on their experiences with the informed consent process and voluntariness. Consequently, their perspectives could have been different from those who have finished their treatment.
A fourth and final limitation is that we only reflect from within the Dutch pediatric oncology context. Therefore, ethical issues and their implications could vary, due to differences between the pediatric oncology contexts in different countries. Still, we believe that our study findings provide a valuable direction for future research on dependent relationships and voluntary informed consent.
Conclusion
The dependent relationship between pediatric oncologists, patients and parents need not be problematic for voluntary informed consent, since parents and adolescents did not experience pressure to participate and felt able to make well-considered decisions. Furthermore, involvement of the physician may even have a positive impact on voluntary informed consent. Yet, we should remain cautious, since in some cases, dependency on the pediatric oncologists may influence more vulnerable patients and parents. To prevent compromises to voluntariness, the strategy to increase availability of an independent counselor could be a valuable option.
